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(54) PRINT COIL TYPE TRANSFORMER 

(57)Abstract: 

PURPOSE: To reduce leak inductance and suppress the 
increase of resistance by proximity effect and also, lessen 
floating capacity too by catching secondary coils with 
primary coils, and also, connecting them by the interlayer 
liaison lines provided at the centers of conductor formed 
faces thereby forming the primary windings and the 
secondary windings of a transformer. 
CONSTITUTION: The two conductor formed faces 2-1 
and 2-2 of secondary windings contact at the centers of 
eddy patterns, and they adjoin each other. The two 
conductor formed faces 1-1 and 1-2 of primary windings 
are contact at the centers of eddy patterns, and they are 
positioned in the positions of catching the two conductor 
formed faces 2-1 and 2-2 of the secondary windings. 
Thereupon, for the magnetic coupling faces of the 
primary and secondary windings, there are two faces, 
i.e., the conductor formed faces 1-1 and 2-1 and the 
conductor formed faces 1-2 and 2-2, and as compared 
with conventional example where there is only one face, 
the leaked inductance decreases to 1/4. Moreover, the increase of resistance by the so-called 
proximity effect is suppressed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The upstream coil 10 with which the conductor pattern equivalent to the primary 
winding nl of a transformer was formed. The secondary coil 20 with which the conductor pattern 
equivalent to the secondary winding n2 of a transformer was formed, the printed-coil form 
transformer equipped with the above ~ it is — the aforementioned upstream coil --. each 
conductor pattern - about — while the whirl pattern of the 1st same number of turns is formed - 
this conductor — a pattern formation side — even pieces — it is — the aforementioned secondary 
coil — each conductor pattern ~ about — while the whirl pattern of the 2nd same number of turns 
is formed — this conductor — the number of pattern formation sides is even, and it is 
characterized by putting a secondary coil with the aforementioned upstream coil 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the transformer used for electronic equipment or 
a power unit, especially relates to improvement of the built-up sequence of a multilayer printed- 
coil form transformer. 
[0002] 

[Description of the Prior Art] The transformer which carried out the laminating of the coil is 
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indicated by JP,4-46524,U concerning for example, these people's proposal. Drawing 4 is the 
block diagram of equipment such conventionally. In drawing, the terminal 1-1 of the primary 
winding nl of a transformer is grounded through switching element Q in the upstream gland 
ACGND. A terminal 2-2 is grounded in the secondary gland ACGND, and, as for a secondary 
winding n2, induction of the alternating current is carried out to a terminal 2-1. 
[0003] Drawing 5 is the important section composition perspective diagram showing the 
mounting state of a laminating form transformer. The conductor pattern by which the upstream 
coil 10 is equivalent to the base at a primary winding nl is formed. The conductor pattern by 
which the secondary coil 20 is equivalent to the base at a secondary winding n2 is formed. And 
the laminating of both is separately carried out independently. The double-sided conductor 
pattern is connected by the run through-hole by which the conductor pattern with these upstream 
coils 10 and secondary coils 20 spiral to both sides of the insulating base is formed, and was 
prepared near the center. 
[0004] 

[Problem(s) to be Solved by the Invention] however - if the laminating of an upstream coil and 
the secondary coil is separated and carried out - the magnetic coupling side of a primary 
secondary winding ~ a conductor since it is the whole surface of the 1-2&2 to 1st pages of a 
forming face, leakage inductance is large and the magnetic coupling of a primary secondary 
winding deteriorates Moreover, about an alternating current resistance, by high frequency, when 
there is a conductor to which current flows in the same direction, there is a property which 
effective resistance increases greatly by the so-called proximity effect, the conductor which is the 
opposed face of a primary secondary winding here - although a forming face 1-2&2-1 is 
satisfactory since it is a retrose - the conductor between each coil - a forming face 1-1&1-2 and 
a conductor - since current is flowing [ the forming face 2-1&2-2 ] in the same direction, it is 
effective in resistance increasing furthermore — stray capacity - a conductor - a forming face 1- 
2&2 - 3 sets, -1, 1-1 & 1-2, and 2-1&2-2, become a problem since electrostatic energy is 
proportional to the square of voltage here, if the case where upstream voltage is higher than 
secondary voltage about 1 figure is considered - a conductor - the stray capacity of a forming 
face 1-1&1-2 becomes dominant if the conversion ratio of a transformer is set to 10:1 - a 
conductor - the stray capacity of a forming face 1-1&1-2 ~ a conductor - it becomes a value of 
100 times of the stray capacity of a forming face 2-1&2-2 

[0005] this invention is what solved the above-mentioned technical problem, the magnetic 
combination between primary secondary windings is good, and the stray capacity which exists 
between coils aims at offering a small printed-coil form transformer. 
[0006] 

[Means for Solving the Problem] The upstream coil 10 with which the conductor pattern by 
which this invention which attains such a purpose is equivalent to the primary winding nl of a 
transformer was formed, In the printed-coil form transformer which has the secondary coil 20 
with which the conductor pattern equivalent to the secondary winding n2 of a transformer was 
formed the aforementioned upstream coil While the whirl pattern of the same number of turns of 
a simultaneously 1st is formed in each conductor pattern, the number of these conductor pattern 
forming faces is even, the aforementioned secondary coil While the whirl pattern of the same 
number of turns of a simultaneously 2nd is formed in each conductor pattern, the number of 
these conductor pattern forming faces is even, and it is characterized by putting a secondary coil 
with the aforementioned upstream coil. 
[0007] 
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[Function] With an upstream coil, since the secondary coil is put, the magnetic combination 
between primary secondary windings becomes good. Then, leakage inductance decreases, 
increase of resistance by the proximity effect is suppressed, and there is also little stray capacity 
and it ends. 
[0008] 

[Example] this invention is explained using a drawing below. Drawing 1 is the circuit diagram 
showing one example of this invention. In drawing, outside terminal i-j of the swirl pattern 
expresses each conductor pattern forming face, and in the case of a primary winding, in the case 
of i= 1 and a secondary winding, it is made into i= 2, it sets the time of a terminal being in AC 
gland side to j= 2, and expresses the time of a potential generating side with j= 1. two conductors 
of a secondary winding - a forming face 2-1 and 2-2 are connected in the center of a swirl 
pattern, and adjoin mutually two conductors of a primary winding - a forming face 1-1 and 1-2 
are connected in the center of a swirl pattern ~ having --****-- two conductors of a secondary 
winding - it is arranged in the forming face 2-1 and the position which sandwiches 2-2 
[0009] then, the magnetic coupling side of a primary secondary winding - a conductor ~ a 
forming face 1-1&2-1 and a conductor - as compared with the conventional example only with 
those of a forming face 1-2&2-2 with the second page, and the whole surface, leakage 
inductance decreases to one fourth moreover, the conductor which is the opposed face of a 
primary secondary winding about an alternating current resistance - a forming face 1-1&2-1 and 
a conductor » it is a forming face 1 -2&2-2, and in order that current may flow to a retrose, 
respectively and a magnetic field may close among these coils, it is effective in increase of 
resistance by the so-called proximity effect being suppressed furthermore - if the case where 
upstream voltage is higher than secondary voltage about stray capacity is considered ~ two 
conductors of a primary winding - a forming face 1-1 and the interval of 1-2 increase rather than 
the conventional example, and stray capacity decreases to 1 / 10 - 1/2 

[0010] Next, the direction of a volume of the swirl of a conductor pattern is explained, here - an 
upper conductor - a forming face 1-1&2-1 ~ counterclockwise twining — it is - a lower 
conductor — the forming face 1-2&2-2 is clockwise twining Here, counterclockwise twining 
means that the vortical configuration of going to a center from outside terminal i-j is a 
counterclockwise rotation (CCW), when a conductor pattern is observed from arrow G. 
Moreover, clockwise twining means that the vortical configuration of going to a center from 
outside terminal i-j is a clockwise rotation (CW), when a conductor pattern is observed from 
arrow G. 

[001 1] If it is such composition, since the terminal 1-1&2-1 is connected to ACGND, potential 
increases in proportion to the number of turns, then, a conductor - between forming face 1-1 &2- 
1 ~ the inner circumference section from the periphery section ~ going ~ AC potential — 
increasing — a conductor ~ among forming face 1-2&2-2, AC potential will increase from the 
inner circumference section toward the periphery section therefore, a conductor - between 
forming face 1-1&2-1 and a conductor - among forming face 1-2&2-2, a radial potential 
inclination can become equal and can decrease stray capacity Since this capacity has turned into 
a part of stray capacity produced in the magnetic coupling side of a primary secondary winding 
mentioned above, it is effective in the RF insulating property of a transformer becoming good. 
[0012] Drawing 2 is an example of application to the case where there are two secondary outputs, 
and (A) shows the case where (B) is made into a nest, when preparing each secondary winding in 
parallel. In drawing, outside terminal 2-kl of the swirl pattern expresses each conductor pattern 
forming face of a secondary winding. Here, it is 1 or 2 here, and 1 expresses the connection 
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relation of a terminal, and k is the output number of a secondary winding and it expresses [ it sets 
the time of a terminal being in AC gland side to 1= 2, and ] the time of a potential generating side 
with 1=1. 

[0013] the case of drawing 2 (A) - the conductor of the 1st output of a secondary winding - a 
forming face 2-1 1 and 2-12 - adjoining - a laminating — carrying out the conductor of the 
2nd output of a secondary winding - the laminating of a forming face 2-21 and 2-22 is carried 
out adjacently and the conductor of a primary winding - a forming face 1-1 and 1-2 — the 
conductor of a secondary winding — the forming face 2-1 1 to 2-22 is put When it does in this 
way, it is effective in leakage inductance decreasing as compared with the conventional example, 
and increase of resistance by the proximity effect being suppressed, and there being also little 
stray capacity and ending by the relation of the magnetic coupling side of a primary secondary 
winding mentioned above. 

[0014] the conductor in which it has the potential generating side edge child of a secondary 
winding in the case of drawing 2 (B) - the conductor which adjoins, carries out the laminating of 
a forming face 2-21 and 2-11, and has AC grand side edge child of a secondary winding - the 
laminating of a forming face 2-12 and 2-22 is carried out adjacently and the conductor of a 
primary winding - a forming face 1-1 and 1-2 ~ the conductor of a secondary winding - the 
forming face 2-21 to 2-22 is put Therefore, since three tops and three bottoms are classified into 
counterclockwise twining/clockwise twining, respectively, they have still less stray capacity as 
compared with drawing 2 (A), and end. 

[0015] Drawing 3 is an example of application to the case where two or more primary coils are 
prepared, and when (A) connects the 4th page in series and it makes large conductor pattern 
width of face of each side, (B) expresses the case where a 2nd page lot is connected in parallel. 
In drawing, the laminating of the conductor pattern forming face is carried out one by one from 
the 1st layer to the octavus layer, and outside terminal i-kl of the swirl pattern expresses each 
conductor pattern forming face, i carries out distinction of a primary winding and a secondary 
winding here, and it is referred to as 1 in the primary winding, and is referred to as 2 in the 
secondary winding. It is 1 or 2 here, and 1 expresses the connection relation of a terminal, and k 
is the input number of a primary winding, or the output number of a secondary winding, and it 
expresses [ it sets the time of a terminal being in AC gland side to 1= 2, and ] the time of a 
potential generating side with 1= 1. In addition, in drawing 3 (A), since a primary winding is 
connected in series, the outside terminal 1-21 and 1-12 are connected internally exceptionally. 
[0016] the case of drawing 3 (A) ~ a primary winding - a conductor - forming face 1-11 and 1 
- while connecting in series in order of -12, 1-21, and 1-22 and making the number of turns per 
forming face into a half 1 conductor as compared with the case of drawing 2 , it is doubling the 
width of face of a conductor pattern, and current capacity is increased and a middle primary 
winding — a conductor - the conductor which are a forming face 1-12 and 1-21, and is one 
output circuit of a secondary winding — a forming face 2-21 and 2-22 are inserted and the 
conductor which is the output circuit of another side of a secondary winding about the middle 
primary winding - the conductor of a primary winding which is pinched by the forming face 2- 
1 1 and 2-12 and by which an outermost layer of drum is connected with the exterior - it has 
covered by the forming face 1-11 and 1-22 

[0017] In this case, the 4th layer considers as a counterclockwise conductor pattern from the 1st 
layer, and makes from the 5th layer to the octavus layer the clockwise conductor pattern, 
moreover, the alternating voltage generated in a primary winding - a conductor - a forming face 
1-22 - most - high - a conductor - it is the lowest at a forming face 1-11 
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[001 8] drawing 3 — the case of </A (B)> ~ a primary winding - a conductor - a forming face 1- 
1 1, the 1st input circuit of 1-12, and a conductor - the 2nd input circuit of 1-22 is connected with 
the forming face 1-21 in parallel a conductor — although the built-up sequence of a forming face 
is the same as the case of drawing 3 (A) — the conductor of a primary winding — the connection 
state of a forming face is made parallel that is, the conductor of a primary winding ~ the link line 
between layers which connects a forming face 1-1 1 to 1-22 in common is prepared in the vortical 
central site, and since the potential of the pin center,large of the each first coil is common, it is 
connected mutually Thus, if constituted, the conductor pattern for primary windings can increase 
current capacity with the same number of turns as the case of drawing 2 , though the same is said 
of the width of face of a conductor pattern. 
[0019] 

[Effect of the Invention] as explained above, while inserting a secondary coil 20 with an 
upstream coil 10 according to this invention - a conductor - since it prepares in the center of a 
forming face, it connects by the link line between ****** and the primary winding and the 
secondary winding of a transformer form, it is effective in leakage inductance decreasing as 
compared with the conventional example, and increase of resistance by the proximity effect 
being suppressed, and there being also little stray capacity and ending by the relation of the 
magnetic-coupling side of a primary secondary winding 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing one example of this invention. 
[Drawing 2] It is an application view to the case where there are two secondary outputs. 
[Drawing 3] It is an application view to the case where two or more primary coils are prepared. 
[Drawing 4] It is the block diagram of equipment conventionally. 

[Drawing 5] It is the important section composition perspective diagram showing the mounting 
state of a laminating form transformer. 
[Description of Notations] 
10 Upstream Coil 
20 Secondary Coil 
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